high yield potential must be rejected because of their excessive susceptibility to lodging. On the other hand, plants which produce no ears rarely lodge. The association between high yield and high incidence of lodging in certain years generally has been attributed to the greater mechanical stresses placed on stalks of high-yielding hybrids by the weight of ears. Another possible cause might be the differential development of stalk structural tissues in high-and low-yielding hybrids. The hypothesis forming the basis for this study proposes that high-yielding hybrids divert a disproportionately large amount of the net photosynthetic product to developing ears and an inadequate amount to the development of stalk-strengthening tissues.
The studies of Sayre (6) and Kiesselbach (2) were concerned in part with total stalk dry matter, and those of Loomis (5) and Van Reen and Singleton (8) with the readily soluble portion of stalk dry matter. No work was found in the literature which involved both soluble and insoluble fractions of stalk dry matter. Open-pollinated single-ear varieties were studied most frequently. Sayre (6) used a double-cross hybrid, Ohio K35, and found that once grain formation began, further increases in dry weight of other plant parts stopped, and slight losses were subsequently recorded. A variety studied by Kiesselbach (2) continued to increase in dry matter of stem for four weeks after grain formation began. Thereafter stem dry weight declined to a point approximately equaling that recorded when grain formation began. Kiesselbach attributed the decline to translocation of plant substance from stalk and leaves to the ear.
Corn hybrids apparently may differ in ability to continue accumulating stalk dry matter after grain formation begins. Also, type of growing season and the amount of grain produced undoubtedly influence the degree of accumulation.
Stalk dry matter might fall into three broad categories: structural tissues and vascular system which are insoluble; a readily soluble fraction dissolved in the moisture of the stalk; and possibly a water-insoluble portion composed of storage polysaccharides. Barr (1) found no starch in the vegetative tissues of maize. Loomis (4) concluded that starch-like polysaccharides do not constitute an important fraction of the vegetative maize plant. In a later paper Loomis (5) the leaf is sucrose. Sucrose in stems is low in growing plants but accumulates rapidly after tasseling until it constitutes 6 to 10% of the green weight of pith. Using inbred lines, Van Reen and Singleton (8) found high correlations between Brix readings obtained with a hand refractometer and sucrose concentrations. Sucrose was the most abundant sugar, but other sugars also were indicated. Salts, organic acids, and other dissolved substances contributed to the Brix readings, which consequently exceeded total sugars by 3 to 6%. Sayre et al. (7) found that prevention of pollination or barrenness due to drought led to gradual accumulation of sugars in the corn stem. Changes in sucrose content accounted for most of the variations in total sugar content. Free reducing sugars remained relatively constant.
The objective of this research was to learn whether the susceptibility to lodging observed in the high-yielding hybrid can be ascribed to development of weak stalks resulting from competition between stalks and developing ears for the available products of photosynthesis. Progressive weekly changes in structural tissues of pollinated and unpollinated stalks of high-and low-yielding hybrids were determined by subtracting the readily determined soluble solids fractions from total stalk dry weight.
MATERIALS AND METHODS
Three single-cross hybrids were selected for this study on the basis of performance in 1959 tests at State College and Stoneville, Mississippi (Table 1) . Lodging was more extensive in that year than for several years previous. The hybrids were designated Hi, which is the high-yielding, prolific, and lodging-susceptible hybrid, and HS and HS, which are the lower-yielding, nonprolific, and lodging-resistant hybrids. Tests were planted April 29, I960, and May 2, 1961, at State College, on Leeper sandy loam. Fertilizer applications in 1960 consisted of 600 pounds of 10-10-10 per acre plowed down and 400 pounds of ammonium nitrate side dressed. In 1961 no fertilizer was plowed down, but 400 pounds of ammonium nitrate per acre were applied as side dressing.
Two treatments, normal pollination and prevention of pollination by covering all ear shoots, were applied to the hybrids. A split-plot experimental design with 4 replications in which treatments were the main plots and hybrids the subplots was used. Subplots consisted of 2 hills of 2 plants each. Hills were spaced 38 inches in both directions. Each main plot was surrounded by border hills which received the same treatment as the main plot. Sampling dates for all plots were designated early in the season. Published January, 1964
